Principle of the method The reaction is as follows:
The average 1·0 h urine volumes obtained from lactose digesters and lactose maldigesters were 295 mL (range 94-580 mL) and 157 mL (range 46-422 mL), respectively. Urine less than 150 mL was diluted to this volume with water to avoid a false positive result due to a concentrated urine sample.
All urine samples were assayed for galactose by a commercial kit (Boehringer Galactose kit, Mannheim, Germany) and by our screening method. Blood galactose was measured by the kit method and, based on a blood galactose concentration >0·28 mmol/L, 18 subjects were classified as lactose digesters. 5 The study was approved by the Ethics Committee of the University of Adelaide and the Queen Elizabeth Hospital, Woodville, South Australia. Absent or decreased concentration of lactase which converts lactose to glucose and galactose causes lactose maldigestion. Lactose maldigestion is diagnosed by a variety of methods including the lactose tolerance test, 1 the measurement of lactase in small bowel biopsy, 2 and the breath hydrogen test. 3 The first investigation requires multiple blood samples and the latter two, sophisticated equipment. Measurement of urinary galactose using commercial test strips has been suggested as an alternative." These test strips which use galactose oxidase are no longer available. We have therefore developed a simple visual method for detecting galactose in urine using the enzyme galactose dehydrogenase (GD).
Random urine samples from 53 volunteers who have not consumed food or drink containing lactose were used as negative controls. Galactose solution was added to each of these urine samples to increase their basal concentration by l'Ommol/L and these served as positive controls.
In a group of 30 subjects (age range 25-65 years; 15 men, 15 women) a modified lactose tolerance test was performed.! In this test alcohol is given to inhibit the hepatic conversion of galactose to glucose. After an overnight fast subjects emptied their bladder and drank a solution containing 300 mg ethanol/kg body weight, followed by a 50 g of lactose in 400 mL of water 15 min later. A venous blood sample at 45 min and all urine voided at 60 min were collected.f
MATERIALS AND METHODS
Additional key phrases: urine galactose; lactose tolerance test; sensitivity; specificity; galactose dehydrogenase; lactose intolerance; blood galactose Procedure To 50 ILL of urine sample or standard in a glass tube, 50 ILL pooled plasma, 0·5 mL buffer, 50 ILL colour reagent and 10 ILL GD reagent were added. The tubes were mixed and kept in the dark at room temperature for 10-15 min. The colour of the test sample was compared visually against the standard. A darker red colour for the test was taken as positive for urine galactose. Table 1 shows the results by the Boehringer kit and the screening methods. Both methods correctly classified the negative and positive urine controls. The diagnostic sensitivity of the screening and kit methods were 83010 and 100%, respectively. The diagnostic specificity were 89% and 83010, respectively. Not all maldigesters showed clinical symptoms and of the symptoms abdominal distention and flatulence were the commonest. At least six lactose digesters also reported similar symptoms. Plasma was added as the formazan colour is enhanced by the presence of protein. The colour absorbance increased with increasing galactose concentration and the method can be made quantitative. Urine ascorbate has a positive interference. At 1·0 mmol/L of ascorbate, but not at 0'1 mmol/L, the colour developed almost instantly upon the addition of the colour reagent but without the GD reagent. In practice, however, there should be no detectable ascorbate in fasting urine samples. Problem with urine ascorbate was not encountered in our study.
RESULTS AND DISCUSSION
The modified lactose tolerance test has been shown to be a reliable and sensitive method.v' and that the measurement of urine galactose has also been shown to be reliable.v" Our visual screening method correctly identified galactose positive and negative urine controls. The lower diagnostic specificity of the assay methods was due to dilute urine samples in three subjects (227, 242 and 580 mL of urine). The sensitivity of the screening method was 83%. This was due to the fact that two of the urine samples had galactose concentrations near 1· 0 mmol/L and colour matching at this level against the standard was difficult.
We conclude that the screening method reported here is easy, convenient, inexpensive and ideally suited for field work.
